
MSSM Under Higgs Factories
Wei Su

Uni of Adelaide

2010.xxxxx  ( H. Li, H. Song, S. Su, WS, J. Yang )

Snowmass EF02: LOI Review



MSSM Higgs sector

Tree-level: mixing angle 𝛼 Loop-level: 𝛼!"" ( FeynHiggs )

𝐻
ℎ =

cos 𝛼!"" sin 𝛼!""
−sin 𝛼!"" cos 𝛼!""

𝐻#
𝐻$

hZZ:sin(𝛽 − 𝛼!"")
hbb: −sin 𝛼!"" / cos 𝛽 …Yukawa and gauge couplings

m%,'()) ≤ m* = 91.18 GeV < 125.09 ± 0.24 GeV ( LHC Run-I)

SM Higgs mass

Stop sector



Global fit method

tan 𝛽 = 3, 𝜇 = 500 GeV,𝑚+ = 2000 GeV

CEPC



Results: m! vs m"#"$

CEPC



Results: m! vs m"#"$

CEPC

m#$#%:
Small tan β , mass precision
Large tan β, mass + Yukawa,gauge c

m#$#%:
tan β ≥ 7, ℎ𝑔𝑔 + ℎ𝛾𝛾

m!:Yukawa,gauge



Precision of Higgs mass
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Results:m! vs tan β

Figure 5. To interpret some features explicitly, we give detailed fitting �
2 at tan� =50. All the

diagrams are projected in the plane MA .vs. MSUSY from the 3-d, and the upper and lower are for
no mixing and maximal mixing respectively. The first column are the �2

Total, the second and third are
�
2
µ and �

2
mass. Comparing the three columns, we can see that the bound for MA comes mainly from

the Yukawa and gauge Higgs couplings ,�2
µ0 . While for the MSUSY , the strongest constraint is based

on parameters, and generally speaking, the full Xt = 0 space, and Xt = 2MSUSY with small tan�, it
mainly comes from �

2
mass. For the Xt = 2MSUSY with tan� � 7, it mainly comes from loop-induced

Higgs couplings, the hgg and h��. For the ’strange’ survived corner at tan� = 50, it locates at
the large MSUSY and small MA, and the constraints around this parameter space are from �

2
µ, but

which is also not powerful here. Wei: Might we can display the b constraints... Wei: Checking the
conclusion for the low tan� values?

Figure 6. Here is the projection of three dimension global fitting with varying MA,MSUSY and tan�
for setting µ = 500 GeV, Xt = 0 GeV (left), Xt = 2MSUSY (right). Our parameter space considered
here are MA 2 (200, 3000)GeV, MSUSY 2 (200, 2000) GeV and tan� 2 (1, 50). For projection to tan�
vs MA plane, we choose serval specific MSUSY values. For the Xt = 0 the red, blue and green are for
MSUSY = 2000, 1500, 1000 GeV respectively and for the Xt = 2MSUSY , the red, blue and green are
for MSUSY = 2000, 1500, 1000 GeV respectively. As stated before, there is a special corner at ’large
tan� + MA  200 GeV’ for the maximal mixing stop sector. [HS: Which corner? Maybe we should
remove this statement.]
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For tan 𝛽 ≤ 20, complementary with future LHC



Thanks !
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Precision of Higgs mass










